The quality of Indonesia's infrastructure up until 2014 was considered uncompetitive, and one of the reasons was that there was not enough money spent on infrastructure, and too much on fuel subsidy. In November 2014, the government of Indonesia decided to cut the expenditure for fuel subsidy and reallocate the money to invest on public services. This study was conducted with the intention to quantify the impact of the program on economic growth and income distribution in Indonesia using Social Accounting Matrix (SAM) model. Simulation results indicated that the impact from social and human capital infrastructure was bigger than that of economic infrastructure, although the simulation for both categories resulted in an increase of sectoral output and domestic income. Therefore, improving infrastructure, especially social, is vital to stimulate economic activity in the long run.
Introduction
Fiscal policy is one of the policies conducted by governments to stabilize a country's economy after the failure of laissez-faire economy. One way that governments can do to enhance the economy of a country is by investing on various sectors, and the details of all income and expenditure are recorded in State Budget. Based on the data from the Ministry of Finance (2014), Indonesia's spending increased dramatically by 71 percent from 2010 with 1042 trillion Rupiahs to 1777 trillion Rupiahs in 2014. As a result, budget deficit also worsened from only 47 trillion Rupiahs in 2010 to almost five times as high in 2014 (Table 1) . One of the reasons of the rapid surge of government spending was the consistently increasing expenditure on subsidy, particularly for fuel. In 2010, Indonesia's government spent 82 trillion Rupiahs for fuel subsidy, which then climed significantly to almost 240 trillion Rupiahs four years later. Unfortunately, most subsidized fuel consumers (86 percent) were those with upper-middle income (Diop, 2014) . Not only that, fiscal room for productive sectors like infrastructure had narrowed.
Based on the report from The Global Competitivenes Report (GCR) 2015, quality infrastructure can cut transportation and transaction cost and enhance the movements of goods and services, and hence reduce indequality between regions. In order to reach a sustainable and competitive development, infrastructure is one of four most important pillars of a country, alongside institution, technological readiness, and macroeconomic condition. With adequate infrastructure, a country can attract investments relatively easier and thus fasten economic growth (Schwab, 2014) .
According to the data from GCR, in 2014, it can be argued that Indonesia's infrastrcture was inadequate. Out of 144 countries, Indonesia's overall infrastructure sat on the 72 nd position, with the quality of roads and railroad being the worst with scores of 3.9 and 3.7, respectively (on the scale of 1 to 7). Also, inadequate supply of infrastructure was ranked 3 rd for the most problematic factors in doing business in Indonesia in 2015, below only corruption and inefficient government bureaucracy. This was indicated as a result of a very limited budget for infrastructure due to fuel subsidy spending.
It is feared that uncompetitive infrastructure was one of the causes of the decreasing economic growth in Indonesia. Based on Figure 1 , it is noticeable that Indonesia's GDP and GDP per capita growth experienced a decreasing trend. In 2014 (the year of the spending policy reform hence becoming the focus of this study), GDP and GDP per capita growth was 5.01 and 3.73 percent, respectively, lower than the 2010 figures. It can be argued that little infrastructure spending (less 5 percent of Indonesia's GDP in 2013 and 2014 according to Diop (2014) played a role in this phenomena.
Considering how important infrastructure is for a country, Indonesia's government decided to reform their spending policy. In mid November 2014, they cut the budget for fuel subsidy from 239.99 trillion Rupiahs in 2014 to only 64.68 the year after. Fuel subsidy spending even experienced a falling trend since then (only 47.05 trillion in 2017 according to Indonesia's Ministry of Finance). The money was going to be allocated to invest on and improve infrastructure with the expectation of realizing sustainable development and enhancing Indonesia's competitiveness level.
This study aims to quantitatively estimate the impact of the budget reallocation from fuel subsidy to infrastructure on Indonesia's sectoral output growth and household income distribution. In general, there has been quite considerable amount of studies on this topic. However, this study offers a different approach by conducting two-stage policy simulation. Using Indonesia's Social Accounting Matrix (SAM), this study conducts a simulation by reducing fuel subsidy spending and reallocating it for infrastructure. Further analysis in this study is done by conducting a paired-sample test to find out if there is a difference in household income distribution after the simulation.
Literature Review
Studies on government's budgeting policy have been done various times, particularly about subsidy and infrastructure. One of the earlier studies was done by Aschauer (1989) who applied Ordinary Least Square (OLS) model and found that economic infrastructure (roads, airport, drainage, and electricity) played an important role in enhancing Total Factor Productivity (TFP) in the USA. Similar model was applied by Ford and Poret (1991) whose study indicated that the decreasing trend of American TFP was due to the fact that the infrastructure spending was limited. Chani, Jan, Pervaiz, and Chaudhary (2014) proved that there was causality between human capital and income OLS model was also used in recent studies, and one of them was by Palei (2015) where she found that improved infrastructure possitively affect Russia's competitiveness level. Although econometric models are able to accomodate long-run estimation, the analysis is not very comprehensive because there is only one dependent variable and that variable is not classified into specific categories. Therefore, this study will apply a general equilibrium model (SAM) for the quantitative estimation.
Raihan (2011) This study attempts to conduct a further analysis compared to the previous ones. Here, a hyphotesis test will be done using t test to find out if the policy simulation will make a difference in the distribution of household income.
Research Methods

Multiplier Effect
Although the latest Indonesia's SAM was from 2008, it is still relevant until present days. That is due to the fact that the SAM multiplier is based on the Average Expenditure Propensity (AEP), and it is found that there is not much difference from 1975 and 2008 SAM AEP (see Appendix 2). It indicates that Indonesia's economy has not changed much, especially in terms of technological progress. In order to estimate the impact of a shock in the exogenous variables on the endogenous ones, this study will calculate the SAM multiplier effect using the following formula:
Based on Equation (1), y is the endonegnous variable, M a is the multiplier in the economy, and x is the exogenous variable. In this study, y is represented by sectoral output and household income, while x is the policy simulation where fuel subsidy spending will be reduced and infrastructure spending will be increased. The multiplier effect tells us how much y will change if there is a one unit change in x.
Policy Simulation Scenarios
There are two policies that will be simulated in this study. The first policy is cutting expenditure for fuel subsidy, and the second policy is reallocating the money for infrastructure spending. According to microeconomic theory, the increase in price will decrease the quantity of goods demanded. Based on the data taken from Indonesia's Ministry of Energy and Mineral Resources, the consumption of oil fuel by transportation sector in 2014 was 42.26 million kilo liters, and the figure fell to 41.25 one year after (after the fuel price was increased from 6500 Rupiahs to 8500).
After calculating, it is found that the spending (in money) for oil fuel by transportation sector fell by 21.65 percent. Meanwhile, electricity sector also experienced a fall in oil fuel spending by 23.08 percent. This research chose transportation and electricity sectors for the fuel subsidy policy simulation based on the fact that the oil fuel that they use for production is subsidized by Indonesia's government. The shock for the cut in fuel subsidy spending will be calculated by multiplying the fall (in percentage) in oil fuel spending with the difference in fuel subsidy spending in Indonesia between 2014 and 2015, which was 169.03 trillion Rupiahs.
Moving on to the infrastructure policy, the World Bank classifies economic infrastructure into transportation infrastructure, electricity installation, irrigation, drainage, and telecommunication networks. Based on Indonesia's SAM, they are best classified into sector 41 (Construction). Meanwhile, social infrastructure includes education, health, and recreation, and they are best classified into sector 49 (Government and defence, education, health, other social services, film, and recreation) (Indonesia's SAM table can be seen in Appendix 1).
The underlying assumption in this research is that all money from the fuel subsidy budget cut is reallocated for infrastructure. The simulation is then divided into four different scenarios. The first and second scenarios will be allocating all money for sector 41 (construction) and 49 (education and health). Third scenario is to allocate the money for both sectors equally, and the last scenario is that 78 percent of the money is allocated for sector 41 and 22 percent for sector 49. This share is based on the articles from Indonesia's Cabinet Secretariat (2015) and KataData (2015) .
Paired-sample Test
Hypothesis test in this study is based on paired-sample t test, because the sample is taken from the income of household categories that are listed on Indonesia's SAM, before and after the policy simulation is conducted. The hypotheses are formulated as follows: H 0 : Household income after the policy simulation is conducted is equal to or lower than the figure before the policy simulation is conducted H a : Household income after the policy simulation is conducted is higher than the figure before the policy simulation is conducted Meanwhile, hypotheses for the proportion of household income are formulated as follows: H 0 : There is no difference in houseold income distribution between before and after the policy simulation is conducted H a : There is a difference in houseold income distribution between before and after the policy simulation is conducted
The conclusion of the test will rely on the significance level of the t statistic . If the value exceeds α, H 0 is rejected (Santoso, 2018) . In this study, the α used is 5 percent.
Results and Discussions
The results of this study pretty much support the results from previous studies, since it is a simulation analysis. After the simulation of reducing fuel subsidy was conducted, Indonesia's economy worsened, which was indicated by the decrease in sectoral output and household income. However, after the shock in infrastructure, the economy grew again.
Changes in Sectoral Output
At first, Indonesia's sectoral output decreased by 1.21 percent in total due to the fuel subsidy budget cut, with electricity experiencing the biggest downfall with 8.40 percent. This is due to the fact that as transportation and electricity sectors reduce their spending for oil fuel, their output decreased because oild fuel is their raw material for production and that affected the production and income of other sectors. However, the shock in infrastructure from all four scenarios resulted in the increase of sectoral output by 6.27, 6.65, 6.46, and 6.36 percent, respectively. (See Appendix 3 -6 for the detailed results), which means that sectoral output grew by over 5 percent. Transportation and education and health experienced the highest rise of output.
This study indicates that scenario 2, which is the reallocation of the budget fully for sector 49 (education and health) resulted in the highest increase in sectoral output (in percentage). Education and health are components of human capital that are embedded in labor force and are important to improve the quality of labor and society in general, and therefore able to accelerate economic growth.
Changes in Household Income
Following the shock from the decrease in fuel subsidy expenditure, Indonesia's household income fell by 1.24 percent in general. With higher fuel price, people have to spend more to buy goods and services. The highest fall of income was experienced by upper-class urban households (code 25), which was 1.34 percent.
However, the infrastructure shock from all scenarios generated an increase in household income that was higher than the fall caused by the subsidy shock (5. 89, 8.44, 7 .17, and 6.45 percent, respectively for each scenario). Just like in output changes, scenario 2 resulted the highest household income increase, with upper-class rural (code 22) and upper-class urban hosueholds (code 25) benefiting from the policy (see Appendix 7 and 8). Improving infrastructure can enhance connectivity between regions so that inequality and poverty can be alleviated more quickly.
From the hypothesis test, the first t test resulted in significance levels of less than 5 percent in all four scenarios (see Appendix 9), which means that H 0 is rejected. Therefore, it can be concluded that household income after the simulation is higher than before. Meanwhile, the significance levels from the second t test indicate that there is no difference in income distribution between before and after the simulation was conducted. Farm workers (code 18) and rural households (code 20) still only taste a small share of income.
Conclusion
Subsidized fuel in Indonesia has always been consumed by upper-class citizens more than lower-class ones. Not only that, the budget to invest on infrastructure was narrow due to the increasing spending for fuel subsidy. Based on that fact, at the end of 2014, the government of Indonesia cut the fuel subsidy spending and diverting it to improve infrastructure.
This study found that the increase in sectoral output and household income from the infrastructure shock was higher than the decrease caused by the subsidy shock. Moreover, human capital infrastructure played a bigger role in rising output and income, although it did not change the proportion of income among household categories. It is imperative that Indonesian government put infrastructure as one of their priorities in the future as it is capable of enhancing economic activity.
Limitation Of The Study
This research only focused on the policy conducted in November 2014, which was reducing fuel subsidy spending. Therefore, the data taken was only from before the policy (2014) and right after the policy (2015). Not only that, there is no specific detail as to where the money from the budget cut is allocated, so it was extremely assumed that all money went to infrastructure. For future studies, it is suggested that authors seek for further information from reliable sources. 
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